Acrosomal actin bundles of Asian and American horseshoe crab sperm differ in protein composition.
Acrosomal actin bundles were isolated from the sperm of horseshoe crabs from four different sources, three from Asia and one from North America, and their protein constituents and structures were compared. The bundle from the American Limulus polyphemus sperm was composed of actin and two associated proteins of MW 95,000 and MW 52,000, as reported previously (Tilney, L. G. (1975) J. Cell Biol. 64, 289-310). However, those from the three Asian species (Tachypleus tridentatus, T. gigas, and Carcinoscorpius rotundicauda) were composed only of actin and the protein of MW 95,000. Electron microscopic and optical diffraction studies indicated that both the helical structures and the interfilament spacing of the actin filaments composing the acrosomal bundle were indistinguishable among the four species. These results suggest that the MW 95,000 protein crosslinks actin filaments in the bundle. Moreover, they support the idea that Limulus and the three Asian species have evolved independently from a common ancestor.